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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application In the 
language In which it was filed, unless othenwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the International application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed In the international applicaUon, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application In written form. 

filed together with the international application in computer readable form. 
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furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in ttie 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacl<ing (see Box II). 



4. With regard to the title, 

I I the text is approved as submitted by the applicant. 
[X] the text has been established by this Authority to read as follows: 
USE OF RAS INHIBITORS FOR INHIBITING MUSCLE ATROPHY 



With regard to the abstract, 

pr| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 

I I as suggested by the applicant. [X] None of the figures. 

1 I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



International Application No. PCT/US 00 A7173 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 



Present claims 1-5,7-38,40-41 relate to an extremely large number of 
possible compounds/methods. Support within the meaning of Article 6 PCT 
and/or disclosure within the meaning of Article 5 PCT is to be found, 
however, for only a very small proportion of the compounds/methods 
claimed. In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope is impossible. Consequently, the search has been 
carried out for those parts of the claims which appear to be supported 
and disclosed, namely those parts relating to the compounds explicitly 
mentioned in the claims 6 and 39, (PD98059 and farnesyl transferase) and 
for the relationship between the mechanism of action disclosed in the 
application and skeletal muscle atrophy. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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which is cited to establish the publication date of another 
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'O* document referring lo an oral disclosure, use, exhibition or 
other means 

'P' document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing dale 
or priority date and not in conflici with the application but 
cited to understand the principle or theory underlying the 
invention 

■X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document is taken alone 
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cannot be considered lo involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
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^ (54) Title: USE OF RAS INHIBITORS OF INHTOmNG MUSCLE ATROPHY 

(57) Abstract: The present invention provides a method for inhibiting atrophy in muscle ceUs. It further provides a method for 
inhibiting skeletal muscle atrophy or causing skeletal muscle hypertrophy in vertebrate animals. It also provides a method of identi- 
lying agents, genes and gene products that may be used to reduce proteolysis or increase protein synthesis in muscle cells. 
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Present claims 1-5,7-38,40-41 relate to an extremely large number of 
possible compounds/methocls. Support within the meaning of Article 6 PCT 
and/or disclosure within the meaning of Article 5 PCT is to be found, 
however, for only a very small proportion of the compounds/methods 
claimed. In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope is impossible. Consequently, the search has been 
carried out for those parts of the claims which appear to be supported 
and disclosed, namely those parts relating to the compounds explicitly 
mentioned in the claims 6 and 39, (PD98059 and farnesyl transferase) and 
for the relationship between the mechanism of action disclosed in the 
application and skeletal muscle atrophy. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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Arlington, VA 22202 
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Date of mailing (day/month/year) 
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International application No. 
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Applicanf s or agent* s file reference 
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International filing date (day/month/year) 
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I X| in the demand filed with the International Preliminary Examining Authority on: 
25 January 2001 (25.01.01) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

I I was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 
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R. Forax 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I ^ Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Certain documents cited 
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and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -20 as originally filed 

Claims, No.: 

1-41 as originally filed 
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□ filed together with the international application in computer readable fomi. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing suet) amendments must be referred to under item 1 and annexed to ttiis 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

H claims Nos. 1-6,29-41 (partially) (N,IS,IA), 7-9,19-21 (partially) (lA). 



because: 



\S the said international application, or the said claims Nos. 1-6,29-33(fully), 7-9,1 9-21 (partially) (I A) relate to 
the following subject matter which does not require an international preliminary examination (specif^): 
see separate sheet 



□ the description, claims or drawings {indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specity): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

IS no international search report has been established for the said claims Nos. 1-6,29-41 (partially). 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) Yes: Claims 9,11-33.40-41 

No: Claims 1-8,10,34-39 

Inventive step (IS) Yes: Claims 

No: Claims 9,11-33,40-41 

Industrial applicability (lA) Yes: Claims 10-18,22-28,34-41 
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2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re It m HI 

Non- stablishm nt f opinion with regard to n velty, inv ntiv step and 
industrial applicability 

The International search of claims 1-6 and 29-41 was limited to the subject-matter 
of claims 6 and 39. As explained in the International Search Report the Inter- 
national Preliminary examination will be limited to the subject-matter searched. 

The subject-matter of claims 1-6 and 29-33 and claims 7-9, 19-21 , insofar as they 
concem the use of humans, relate to subject-matter considered by this Authority 
to be covered by the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion 
will be formulated with respect to the industrial applicability of the subject-matter of 
these claims (Article 34(4)(a)(i) PCT). 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document/s/: 

D1 : COOLICAN SHARON A ET AL: The mitogenic and myogenic actions of 
insulin-like growth factors utilize distinct signalling pathways.' JOURNAL OF 
BIOLOGICAL CHEMISTRY, vol. 272, no. 10, 1997, pages 6653-6662, 
ISSN: 0021-9258. 

D2: SAMUEL D S ET AL: 'Raf-1 activation stimulates proliferation and inhibits 
IGF-stimulated differentiation in L6A1 myoblasts.' HORMONE AND 
METABOLIC RESEARCH, vol. 31, no. 2-3, February 1999 (1999-02), pages 
55-64, ISSN: 0018-5043. 

D3: DUDLEY DAVID T ET AL: 'A synthetic inhibitor of the mitogen-activated 
protein kinase cascade.' PROCEEDINGS OF THE NATIONAL ACADEMY 
OF SCIENCES OF THE UNITED STATES, vol. 92, no. 17, 1995, pages 
7686-7689, ISSN: 0027-8424 discloses the inhibitor PD098059 and its 
chemical formula [2-(2'-amino-3'-methoxyphenyl)-oxanaphthalen-4-one] 
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D4: MELISSA B RAMOCKI ET AL.: "Signalling through mitogen-activated protein 
kinase and Rac/Rho does not duplicate the effects of activated Ras on 
skeletal myogenesis.' MOLECULAR and CELLULAR BIOLOGY, vol.17, 
1997, p.3547-3555. 

NOVELTY & INVENTIVE STEP: 

5.1 Both D1 and D2 disclose that L6A1 muscle cells treated with IGF-1 and 
PD098059 shows a dramatic increase in differentiation and myogenesis both at 
morphological (myotube formation) and biochemical levels (eg creatine kinase 
activity) compared to cells treated with IGF-1 only. Thus, claims 1-6 and 34-39 
lack novelty over D1 and D2. 

5.2 Even if the claimed subject-matter was rendered novel over D1 and D2, it would 
not appear to involve an inventive step, because the present application only 
shows in an in-vitro assay that PD098059 is useful in increasing myogenesis. The 
application therefore does not contribute any medical teaching to what is taught in 
D1 and D2. 

5.3 D4 discloses the transfection of C3H10 mouse fibroblast cells with constructs 
which lead to constitutive expression of Ras or Raf. The cells were treated with 
PD98059 and myogenesis was determined (see Fig.7). This test contains all of 
the elements of the method of present claims 7-8, 10 which therefore lacks 
novelty. 

5.4 Claims 9 and 11-18 do not contain any features which render these claims 
inventive in view of the cited documents at present . 

5.5 D3 discloses an in-vitro method for determining the activity of MEK protein in the 
presence of PD098059, in which the MEK activities in the presence and absence 
of PD098059 are compared. The said method differ from the method of claim 19 
only in that the assay is carried out in muscle cells. However, the skilled person 
knows that the Ras =» Raf-1 => MEK =► MAPK pathway plays a role In muscle cells 
and it would therefore have been obvious to use muscle cells for the assay. Thus, 
claim 19 does not appear to be inventive. 
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5.6 The method of claim 20 differs from the method disclosed in D4 only in that a 
gene is introduced into the cell instead of a compound. Screening assays 
employing gene libraries are however well-known to the skilled person and the 
method of claim 20 therefore appears to be an obvious modification of the method 
of D4. 

5.7 At present, the IPEA does not consider that dependent claims 21-28 contain any 
features which could render said claims inventive. 

5.8 To the skilled person being infonned in D1 and D2 that the inhibitor PD098059 
enhances myogenesis in cell culture it would be obvious to use the said inhibitor 
in the treatment of muscular atrophy or to increase muscular hypertrophy in 
animals. Thus, claims 29-33 and 40-41 do not appear to be inventive. 

INDUSTRIAL APPLICABILITY: 

5.9 For the assessment of the present claims 1 -6 and 29-34 and claims 7-9, 1 9-21 , 
insofar as they concern the use of humans, on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

5.10 Claims 10-18, 22-28 and claims 34-41 , insofar as they do not concern a 
therapeutic method, are considered industrially applicable. 

Re Item VII 

Certain defects in the international application 

7.1 Contrary to the requirements of Rule 5(a)(ii) PCT, the closest prior art documents 
D1 -D2 and D4 are not identified in the description and the relevant background 
art disclosed therein is not briefly discussed. 
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7.2 It is not possible to incorporate the teaching of a prior art document into the 
present application's disclosure by the expression "herein incorporated by 
reference" or equivalents thereof (cf PCT Guidelines, C-ll, 4.17). 

7.3 The first paragraph of the description is irrelevant to the present PCT application. 
The system of filing applications which are continuations-in-part of a prior 
application is not available In the PCT. 

Re Item VIII 

Certain observations on the international application 

Though, the term "PD98059" is well-known In the field, it is preferable that it is 
mentioned in the claims by its chemical formula given in D3 in order that the 
claims are comprehensible from the wording of the claim alone (Guidelines C-lll 
4.2). 



Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 1997) 



